Objective: The study aims to help domestic application units and research institutions improve their research quality of antidepressant clinical tests by studying and analyzing the current status and problems in selecting control drugs during domestic antidepressant clinical tests and illustrating some key problems that should be noted when selecting the control drug in such researches.
Introduction
Depressive disorder is also called tristimania, which is clinically featured with a significant and lasting low mood. As reported by the World Health Organization (WHO), approximately 350 million people suffer from depression all over the world. [1] [2] [3] [4] Because of the high incidence of depressive disorders and its severe consequences such as suicide, antidepressants have gradually attracted attention and have been extensively applied in China. In addition, antidepressant clinical tests have become an active field in new drug applications in recent years. [5] Depressive disorder is special, compared with other diseases to the body; and many factors influence the absolute effect of antidepressants. [3, [6] [7] [8] Till date, the selection of control drugs in domestically applied antidepressant clinical tests has mainly involved positive drug control and/or placebo control, and these 2 controls have their own advantages and disadvantages. [3, 9] In domestic antidepressant clinical tests, there are many worries and misunderstandings on the selection of control drugs, especially placebo controls. In most cases, positive drug control is more generally accepted and considered as a priority selection, whereas placebo control is less used in antidepressant clinical tests. [5] [6] This article clarified and stated the above worries and misunderstandings. In addition, we analyzed possible factors that may influence the absolute effect of antidepressants, with emphasis on issues that should be noted during the selection of the control drug, especially placebo controls, in antidepressant clinical tests; which can be used as reference of pharmaceutical enterprises and clinical researchers.
Selection and general measurement of control drugs in antidepressant clinical tests
general rules for drug clinical tests, antidepressant clinical tests should also consider the influence of the characteristics of the disease and drug on the clinical tests. [3] Depressive disorder patients with different severity or types may have a large curative effect difference to the antidepressant therapy. This means that the research on patient heterogeneity has a significant influence on the effect of the test drug. In addition, the personal differences of subjects, the subjective expectations of these subjects to the researchers, the absence of objective biological indicators to therapeutic evaluation, and other factors are confounding factors that influence judgment on the effectiveness of the test drug in antidepressant clinical tests. [6] [7] [8] 10] We know that the positive drug control and placebo control in clinical tests have their respective advantages and disadvantages. For example, positive drug control is easier to be accepted, whereas placebo control is more effective in verify the absolute effect of the test drugs. Therefore, to verify the absolute effect of antidepressants, at least one phase II or III clinical tests, taking placebo as control group with sufficient samples, should be carried out in antidepressant clinical tests for Chinese populations, especially for innovative drugs. In addition, optimal efficiency should be designed to obtain the absolute effect of the test drug relative to placebo, and it is required to judge whether the difference in its curative effect has any clinical meaning. [3, 9] When selecting positive drug control in these antidepressant tests, the positive control drug that has similar clinical pharmacological characteristics with the test drug is generally selected, and the selection basis of the positive control drug should be determined in the test plan to provide the referenced clinical therapy guidance and literature.
Note that the comparison between test drugs and positive control drugs should be conducted under the same conditions. The dosage and dosage regimen of the positive control drug must be optimal. One of the main defects of positive drug control is that the researchers may artificially lessen the curative effect difference of the 2 drugs in the noninferiority or equivalency test. From the sensitivity of the test design, once the 2 drugs have the equivalent effect, it is not enough to indicate the efficiency of the test drug. Therefore, it is suggested to add one placebo control to determine the efficiency of the test drug, which is called 3-arm test design.
In a word, in domestic antidepressant clinical tests, whether placebo or the positive drug is chosen as the control group, it should depend on the purpose of the clinical test, the target population, the clinical research stage, related rules and regulations, and so on. [3] To verify the absolute effect of the test drug, placebo control should be set or 3-arm tests should be conducted as far as possible.
Moral philosophy and safety risk measurement of placebo controls in antidepressant clinical tests
As described above, positive drug control appears to be a more generally accepted and preferred choice in domestic antidepressant clinical tests. To find the reasons, the most common explanation from the application units is the consideration of the moral philosophy of safety. In antidepressant clinical tests, positive drugs have less or even no curative effect on some subjects, but the placebo may have a better effect on them. It can be expected that in comparing patient taking placebo and patients taking the positive drug, the former may delay the relief of symptoms or have decreased alleviation amplitudes. However, in practice, global clinical research data in recent years has indicated that the curative effect difference between positive drug and placebo is increasingly narrowed, [3] and the treatment of depressive disorder itself has a high placebo effect. Therefore, in most cases, the decrease of such alleviation amplitude only has limited influence on the benefit and risk ratio of these subjects. In the meantime, if the temporary delay of the symptom alleviation (not more than several weeks) is the only problem concerned, the moral philosophy will not refuse to set placebo control in antidepressant clinical tests. [9] The safety disputes generated by placebo controls are that the researchers become concerned about the increase of suicide risk, and such risk is uncontrollable. In fact, Temple R et al [9] analyzed that clinical tests of antidepressants approved to hit the market from 1981 to 1997, in which the terminal data include suicide and the suicidal attempt data; and nearly 20,000 cases were included. These results revealed that the suicide and suicidal attempt between the placebo group and active drug group have no difference at all. Given that suicide in clinical tests is rarely seen, if we exclude patients with a high-risk tendency of suicide during the subjects selection (eg, the score of the second item of HAMD is ≥3), and the verified scoring scale is used to closely monitor the suicide intention of the subjects during the whole research, the suicide risk generated by placebo therapy can be actually controlled.
Domestic and overseas present status of control drug selection in antidepressant clinical tests
The Food and Drug Administration (FDA) requires that the application units of NDA should prove that the curative effect of antidepressants is more obvious than the placebo at least in 2 clinical control tests. Indeed, this regulation has loopholes, because the FDA does not regulate the number of clinical tests with the same research purpose that the application unit can carry out. [11] It can be observed from Table 1 that a common antidepressant selects the placebo control in a critical phase III research, which supports its arrival in the market; and the critical research of most antidepressants includes the 3-arm tests. Thus, existing antidepressants in the market have proven their effectiveness by more than 2 tests in critical research, which supports its arrival in the market. This is of great referential meaning for domestic antidepressant clinical research.
Measurement of factors that influence the absolute effect of the test drug in domestic and overseas antidepressant clinical tests
This retrospective research found that approximately 50% of antidepressant clinical tests reported to the FDA did not obtain Table 1 Placebo control in the pivotal phase III studies of some approved antidepressants that are common and favor to be used in China. Three-arm study included active control group and placebo control group. In these studies, the absolute efficacy of test drugs compared with placebo were all main aims.
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Medicine optimal efficiency. [12] Other studies have also concluded the same results. [13] [14] Affected by other factors such as commercial factors, successful research results (ie, antidepressant is superior compared with placebo) are easier or more reported or published. Nevertheless, a systematic analysis on published antidepressant clinical tests in recent several decades found that the curative effect difference between antidepressants and placebos is just at the medium level, whereas such difference is increasingly lessened in recent years. This means that the absolute effect of antidepressant decreases and that of placebo increases. Even for teenager depressive disorder patients, the curative effect of some antidepressants is not as good as the placebo. [14] [15] [16] This has been gradually proven and accepted in more and more retrospective researches. [17] [18] [19] Many factors that may influence the curative effect difference of antidepressants, including depression severity of baseline, research period, drug dosage, research scale, research time and regions, and so on. [7] For example, in comparing researches with a fixed dosage, antidepressants in clinical tests with variable dosages can realize optimal efficiency. Relative to long-term research, antidepressants in short-term research can realize optimal efficiency. The antidepressant research carried out in regions with more research experience and higher research level may have more superior efficiency. In all these factors, depression severity at baseline and the research scale are generally considered as the most factors that influences the absolute effect of antidepressants. [11, [14] [15] [16] [17] [18] [19] 
Baseline illness severity of the subject
With the popularization of depressive disorder knowledge and the enhancement of the understanding level in China, increasingly more minor and medium level depressive disorder patients have joined in the clinical research of placebo controls. The change in baseline illness among these subjects can better explain the increase in placebo curative effect in recent years. Correspondingly, many studies revealed that the severer the baseline depression is, the more obvious the curative effect difference between the antidepressant and placebo will be; which means that the absolute effect of antidepressants will be better. On the contrary, the lighter the baseline depression is, the lesser the curative effect difference between antidepressant and placebo will be; which means that the absolute effect of antidepressants would be worse. [14, 11, 16, [19] [20] As a result, during the antidepressant clinical research of placebo controls, to better prove the absolute effect of antidepressants, application units and research institutions need to pay more attention to the baseline depression severity of these subjects. HAMD-17 and MARDS always be recommended to assessed the depression severity in these clinical tests. [21] [22] [23] 
Research scale
Although based on the statistical analysis, the placebo control research appears to be easier to obtain, and the optimal or positive research results have a larger quantity of samples, the increase of samples generally lead to the increase in research centers, group numbers of each research center, or research time; which will cause additional variable factors to the whole research. Thus, researches with larger scales are not always better. The research of Undurraga et al [16] revealed that the number of research centers for one placebo control research is better if it does not exceed 10 in antidepressant clinical tests. The optimal number of subjects in each center is 30 to 75, and better shows the curative effect difference of antidepressants and placebos. [16] With the enhancement of the entire research level and the accumulation of research experience, the research scale of domestic clinical tests is gradually expanding. However, in antidepressant clinical tests for placebo controls, researches with larger scales are not always better in effectively verifying the absolute effect of test drugs. Therefore, application units and research institutions should reduce interference from variable factors during the research as far as possible.
6. Precautions to control drug selection in domestic antidepressant clinical tests
Selection of the study population
In the antidepressant clinical tests of placebo control, in view of the possible influence of the subject's baseline illness severity on the absolute effect of antidepressants, the application units should put emphasis on the reasonability of the different subgroup populations classified by baseline illness severity. When the application units and research institutions prepare and implement the clinical test scheme, they should ensure that the distribution of subgroup population involved conforms to clinical practice, and should select appropriate populations based on the characteristics of the research drug at the same time. If the involved subjects have too minor or severe conditions, this does not only fail to guarantee the representativeness of such research population and the generality of the research results, but may also cause fake positive or fake negative results for the absolute effect of the antidepressant, affecting research quality.
Strengthened safety risk controls
During the implementation of the domestic clinical tests for placebo control, research schemes and researchers tend to exclude patients with severe depressive order out of the placebo control tests. This would not only cause the nonrepresentativeness of the research population in the placebo controlled research, but may also affect the generality of the test results. In addition, reduction and baseline illness severity may further mitigate the curative effect difference between antidepressants and placebos, causing a failure to obtain an optimal result or even the failure of tests. Therefore, emphasis on the safety risk control of clinical tests should not be reflected by including more subjects with minor states of illness, but by scientific and reasonable design and risk control schemes. For example, limiting the duration of tests (generally 6-8 weeks), close follow up, regular special measurements, and risk assessment allow patients to exit from the test in case of severe deterioration of illness, acceptance of standard therapy, and so on. [3] 6.3. Control of failure rate During the research of domestic antidepressant clinical tests, the subjects and researchers worry too much about delayed treatment or safety risk. Hence, they are not willing to use placebo controls. Even if it is clear that the medical treatment would not be delayed, the subjects may also retreat from the test, because their state did not improved, which will influence the test quality. In fact, Schalkwijk et al [15] believed that one of the main reasons that cause the enhancement of the placebo curative effect in the recent 30 years is that the failure rate generated through the insufficiency of the curative effect is reduced. [15] In addition , the failure rate of antidepressant clinical tests for placebo control in Liu et al. Medicine (2017) paying attention to the process management of the research, and establishing a management model with multi-level quality control; and intensifying the application of electronic and information management in quality control. In a word, good quality control is the basis and precondition to ensure a successful test.
[23]
Summary
For randomized clinical tests of domestic antidepressants, especially innovative antidepressants, placebo control or 3-arm tests should be carried out to prove the absolute effect of the test drug. In addition, considering the enhancement of the placebo effect in antidepressant clinical tests in recent years to obtain a better absolute effect of the test drug, application units and research institutions should focus on the selection of the research population, control the failure rate, strengthen safety risk control, and intensify quality control to further improve the overall quality and research level of domestic antidepressant clinical tests.
